WHAT IS CLAIMED IS: 

-«kr^HMiJ_nJ av ftr priiilHtHri -«*gg ftnarri m a nnf ar fur 
apparatus, to be used for processing a multilayer printetrwiring 
5 board having an interlayer resin insulator, compiling: 

a processing laser source, a scanning headier deflecting 
the laser beam in the X-Y directions, a camera for reading the 
posi t ioning marks of a mul t i layer printed wiring board, an X-Y 
table for placing a multilayer printed/nring board, an input 
10 section for inputting the process injr dat a of the multilayer 
printed wiring board, a memory section for storing the 
processing data or the arithmetic operations result and an 
arithmetic operating section/ wherein 

the processing datayfs, input from the input section and 
15 this processing data is/s\ored in the memory section; 

a position of hfe positioning mark of the multilayer 
printed wiring boani placed on the X-Y table is measured with 
the camera; / 

the input/processing data is corrected on the basis of 
20 the measured position of the posi t ioning mark to generate the 
X-Y table oVive data in the arithmetic section and this drive 
data is tHen stored in the memory section; and 

tire drive data is read from the memory section and then 
the X-Y table and the scanning head are control led in the control 
25 sect/on and thereby the laser beam is radiated to the mul t i layer 
printed wiring board to eliminate the interlayer resin layer 

2. The multilayer printed wiring board manufacturing 
apparatus according to claim 1, wherein said posi t ioning mark 
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is formed of a metal conductor. 

3. The multilayer printed wiring board manufacturing 
apparatus according to claim 1, wherein said positioning mark 
is formed simultaneously with a conductive circuit. 

A. A mill ti lnvor nrinte d- an ring hoard jTann J art nr i n^ ma-t-h^id 
comprising the steps of: 

forming the positioning mark and interlayer insulating 
agent layer on a multilayer printed wiring board; 

placing a multilayer printed wiring board having formed 
said positioning mark on the X-Y table of the mul/ilayer printed 
wiring board manufacturing apparatus consisting of a processing 
laser source, a scanning head for deflecting the direction of 
laser beam in the X-Y directions, a camera for reading the 
posi t ioning mark of the mult i lay ef^priyted wiring board, an X-Y 
table for placing the multilayer 
section for inputting the proce& 



>r 



printed wiring board, 



in 



ted wiring board, an input 
data of the mul t i layer 
Hon for storing the 



a memory/s 

processing data or the arithflfetic operations result and an 
arithmetic operating section, and inputting the processing data 
to this manufacturing apparatus; 

measuring the position of the positioning mark of the 
multilayer printed wiring board with the camera, correcting the 
input processing iata based on the measured positioning mark 
position to generate the scanning head and the X-Y table drive 
data in the a/ithmetic operating section and then storing this 
drive data/in the memory section; and 

raaaing the drive data from the memory section to control 
the X7Y table and the scanning head in the control section and 
g-ardiating the laser beam - to the - mil ti lavr.r e rintpd wi rinfr h o ar d 
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5. A multilayer printed wiring board manufacturing 
apparatus comprising a C0 2 laser source, a sca^ming head for 
deflecting the direction of laser beam in the X-Y directions 

5 or an X-Y table for displacing the position of the multilayer 
printed wiring board, wherein the las^r beam oscillated from 
said C0 2 laser source is conver^dyfo the beam of shortened 
wavelength by harmonic wave generating means. 

6. A multilayer pr inted^wring board manufacturing 

10 apparatus comprising a processing laser source, harmonic wave 
generat ing means for converting the laser beam osci 1 lated f rom 
said processing laser/source to the shortened wavelength beam 
of second harmonic ;tfave and a scanning head for deflecting the 
direction of the^ser beam in the X-Y directions or an X-Y table 

15 for displacingiDosition of the mul t i layer printed wiring board, 
wherein the wavelength of said processing laser source is 
between/720nm or less and the minimum wavelength of the laser 
soupe'e or more, or between 6000nm or more and the maximum 
q ^elengj it--Qi--ifte-4-a-sei' suu-f^e or less. — 

20 7. A multilayer printed wiring board manufacturing 

apparatus, comprising: 

a C0 2 laser source, a scanning head for deflecting the 
laser beam in the X-Y directions, a camera for reading the 
positioning marks of a multilayer printed wiring board, an X-Y 

25 table for placing a multilayer printed wiring board, an input 
section for inputting the processing data of the multilayer 
printed wiring board, a memory section for storing the 
processing data or the arithmetic operations result, and an 
arithmetic operating section, wherein 
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the processing data is input from the input section and 
this processing data is stored in the memory section; 

position of the target mark of the multilayer printed 
wiring board placed on the X-Y table is measured wi th the camera; 
5 the data for driving the scanning head and the X-Y table 

is generated from the measured position and the input processing 
data in the arithmetic operating section, and the drive data 
is stored in the memory section; and 

the drive data is read from the memory section and then 
10 the X-Y table and the scanning head are control led in the control 
section and thereby the laser beam is radiated to the multilayer 
printed wiring board to eliminate the interlayer resin layer 
to form the hole, 

the laser beam osci 1 lated from said C0 2 laser source being 
15 converted to the shortened wavelength laser beam of second 
harmonic wave by harmonic wave generating means. 

8. The mul/i layer printed wiring board manufacturing 
apparatus acco&fling to any claim of claims 5 to 7, wherein said 
harmonic wave/generating means is a non-linear optical crystal 

20 which reflec/rs the processing laser to the harmonic wave 

emitting s/de and gives thereto the function to transmitting 
harmonic wave. 

9. The multilayer printed wiring board manufacturing 
apparatus according to claim 8, wherein said non-linear optical 

25 crystal is formed of a material selected from tellurium, 

gallium-selenium, antimony sulfide, arsenic sulfide, mercury 
sulfide and selenium. 

10. A multilayer printed wiring board manufacturing 
method utilizing a manufacturing apparatus comprising a C0 2 



- 58 - 



61 




laser source, a harmonic wave generating apparatus for 
converting the laser beam from said C0 2 laser source to the 
shortened wavelength beam of the second harmonic wave, a 
scanning head for deflecting the direction of the laser beam 
5 in the X-Y directions, a camera for reading the target mark of 
the mul t i layer printed wiring board and an X-Y table for placing 
the multilayer printed wiring board, comprising the steps of: 
measuring, with a camera, the target mark posi t ion of the 
multilayer printed wiring board having the interlayer resin 
10 insulator placed on the X-Y table; 

generating the scanning head and the X-Y table drive data 
from the measured position and the processing data; and 

controlling the X-Y table and the scanning head based on 
the drive data and radiating the shortened wavelength beam of 
15 the second harmonic wave obtained from the harmonic wave 

generating apparatus to the multilayer printed wiring board to 
\ eliminate the interlayer resin layer to form a hole. 
XpJv "^^fh — A laser proce .s ^ing apparat us r o mn/i <i in i r nCfo 

source, a scanning head for def lecUjigjW^^ laser 
20 beam to the X-Y directioiisJt^aTr~M taiHe for displacing the 
position of a worl^^ece to be proces&eU wherein the laser beam 
osci 1 late^Tfom said C0 2 laser source is converted to the 
jrUaefH vdve length beam byW^di TDonic wave~ gcncrat ing^mcalf fe 



12. A laser processi 
25 laser source, harmonic wav'e. 



pparatus compjJ-s-Hrg i processing 
eneraXinrfeans for converting the 
laser beam osci 1 lated/tr^m--^cfTa processing laser source to the 
shortened wavehmgnlDeam of the second harmonic wave, and a 
scanninjHre r ad J^r deflecting the direction of the laser beam 
to^tlie X-Y d>fect ions or an X-Y table for displacing the posi t ion 
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of a work piece to be processed, wherein the wayejejigilrtrrs a i d 
processing laser source*^ betwe_eji-^dnTirorless and the minimum 
wavelength ofJlif-J-a^^ource or more, or between 6000nm or 
mojje--airtr the maximum wavelength of the laser source or less. 

13. A multilayer prtinted wiring board manufacturing 
apparatus, to be used for p -ocessing a mul t i layer printed wiring 
board having an interlayer resin insulator, comprising: 



a processing laser 
the laser beam in the X-Y 
positioning marks of a mu 
table for placing a mult 
section for inputting thje 
printed wiring board, a 
processing data or th 
arithmetic operating 

said X-Y table is b 
to the area corresponding 
multilayer printed wirin? 




20 apparatus, to be used for 



processing laser source, 



positioning marks of a mu 
table for placing a mult 
section for inputting the 



ource, a scanning head for deflecting 
directions, a camera for reading the 
ti layer printed wiring board, an X-Y 
ayer printed wiring board, an input 
processing data of the multilayer 
memory section for storing the 
rithmetic operations result and an 
ion, wherein 

rovided with a light source embedded 
to the positioning mark of the 
board. 



14. A multilayer printed wiring board manufacturing 



irocessing a mul t i layer printed wiring 



board having an interlayor resin insulator, comprising a 



a scanning head for deflecting the 



laser beam in the X-Y directions, a camera for reading the 



t i layer printed wiring board, an X-Y 
ayer printed wiring board, an input 
processing data of the multilayer 
printed wiring board, a nlemory section for storing the 
processing data or the arithmetic operations result and an 
arithmetic operating section, wherein 
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said X-Y table is provided with a light source embedded 
at the area corresponding to the positioning mark of the 
multilayer printed wiring moard; 

the processing data/is input from the input section and 
this processing data is sftored in the memory section; 

silhouette generated when the light beam from the light 
source of the X-Y table is shielded by the positioning mark is 
read by the camera to measure the position of the positioning 
mark of the multilayer printed wiring board placed on the X-Y 
table ; 

the data for driving the scanning head and the X-Y table 
is generated from thrmeasured posi tion and the input processing 
data in the ar i thmetp^ operat ing section, and the drive data 
is stored in the memory section; and 



ta 



the drive d 
the X-Y table and jthv. 
sect ion and thereby 



is read from the memory section and then 
scanning head are controlled in the control 



tfr^ laser beam is radiated to the multilayer 



printed wiring/board to eliminate the interlayer resin layer 
to form the Ivole 

ayer printed wiring board manufacturing 
o claim 13 or 14, wherein said light source 



15. Tne multi 
apparatus Recording 
is an LE 
" 16 



method utilizing a 



A multilaver printed wiring board manufacturing 



anufacturing apparatus comprising a 



25 processing laser source, a scanning head for deflecting the 
direction of laser beam in the X-Y directions, a camera for 
reading the positioning mark of the multilayer printed wiring 
board and an X-Y tab lei for placing the mul t i layer printed wiring 
board to be provided with a light source embedded to the area 
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corresponding to the posi t idling mark of the multilayer printed 
wiring board, comprising tha steps of: 

forming the positioning* mark and an inter layer insulating 
agent layer on the multilayer printed wiring board; 

inputting the processing data to said manufacturing 
apparatus ; 

a silhouette which his generated 
ight source of said X-Y table is 
mark of the multilayer printed 
Y table to measure the position 
of positioning mark of the multilayer printed wiring board; 

driving the scanning head and the 
s i t ion and said input processing 



reading, with a camera, 
when the light beam from the 
shielded by said positioning 
wiring board placed on the X- 



generating the data for 
X-Y table from the measured p 
data; and 

controlling the X-Y fTble and the scanning head on the 
basis of said drive data anfl radiating the laser beam to the 
multilayer printed wiring bpard to eliminate the interlayer 
resin layer to form a hole. 

17. The multilayer printed wiring board manufacturing 
method according to claim 13, wherein said light source is an 
LED. \ 

18. The multilayer printed wiring board manufacturing 
method according to claim 16 or 17, wherein the posi t ioning mark 
of an upper layer is deviated, when it is formed, from the 
positioning mark of a lower layer in the step of forming the 
positioning mark and the iiterlayer insulating agent layer on 
said multilayer printed wiring board. 

19. A laser processing apparatus comprising a processing 
laser source, a scanning Head for deflecting the direction of 
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laser beam to the X-Y directions, a camera for reading the 
positioning mark of a work pi ice to be processed, an X-Y table 
for placing the work piece, ai input section for inputting the 
processing data of the work piece, a memory section for storing 
the processing data or the arithmetic operations result and an 
arithmetic operating section, wherein said X-Y table is 
provided with a light source! embedded to the area corresponding 
to the positioning mark of/the work piece. 

20. A laser processing apparatus comprising a processing 
laser source, a scanning Mead for deflecting the direction of 
laser beam to the X-Y dir/ections and an X-Y table for placing 
a work piece to process said work piece with the laser beam by 
controlling the X-Y table and the scanning head, wherein at 
least two or more scanrrrng heads are provided, a beam splitter 
is provided between saO processing laser source and an optical 
path of the scanning htfad and the laser beam is distributed by 
this beam splitter to/supply to each scanning head. 



21. A multilayer printed wiring board manufacturing 
20 apparatus, to be used/for processing a multilayer printed wiring 
board having an intplayer resin insulator, comprising: 

a processing laser source, a scanning head for deflecting 
the laser beam in tine X-Y directions, a camera for reading the 
target marks of a multilayer printed wiring board, an X-Y table 
25 for placing a mul ti layer printed wiring board, an input section 
for inputting the/ processing data of the multilayer printed 
wiring board, a memory section for storing the processing data 
or the arithmetic operations result and an arithmetic operating 
section, wherei] 
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the processing data is inbut from the input section and 



this processing data is stored 



position of the target mcrk of the multilayer printed 
wiring board placed on the X-Y ta )le is measured wi th the camera; 



in the memory section; 



if n 



data to drive the scanniing head and the X-Y table is 
generated from the measured position and the input processing 
data in the arithmetic section and this drive data is then stored 
in the memory section; and 

10 the drive data is read (from the memory section and then 

the X-Y table and the scanning/head are control led in the control 
sect ion and thereby the laser/beam is radiated to the mul ti layer 
printed wiring board to eliminate the interlayer resin layer 
to form the hole, 

15 said manufacturing apparatus being provided wi th at least 

two or more scanning heads,/ a beam splitter provided between 
said processing laser sourca and an optical path of the scanning 
head, the beam splitter distributing and supplying the laser 
beam to each scanning head. 

20 22. The multilayer printed wiring board manufacturing 

apparatus according to cla/im 21, wherein when a hole for via 
hole is not bored with the (other scanning head on the occasion 
of forming the hole for vila hole with the laser beam via only 
one scanning head, the rellevant other scanning head scans the 

25 area outside the processing object region of a multilayer 
printed wiring board with/ the laser beam. 

23. The multilayer /printed wiring board manufacturing 
apparatus according to claim 20 or 21, wherein one transfer mask 
is arranged between said (processing laser source and said beam 
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spl it|er. 

124. A multilayer prinfed wiring board manufacturing 
apparatus according to claim 20 or 21, wherein a transfer mask 
is respectively arranged bejtween said beam splitter and each 
scanning Read. 

25. ANnulti layer prtfited wiring board manufacturing 
method comprising the s>eps of: 
forming a 



TaN 



•get mark on a mul ti layer printed wiring board 
having an interlaycr resin insulator; 
10 placing the mt ltilayer printed wiring board having formed 

said target mark on the X-Y table of the. mul t i layer printed 
wiring board manufacturing apparatus comprising a processing 
laser source, at least two or more scanning heads for deflect ing 
the direction of laser beam to the X-Y directions, a camera for 
15 reading the target mark of the multilayer printed wiring board, 
an X-Y table for placing the multilayer printed wiring board, 

an input section for inputting the processing data of the 

y 

multilayer pr inteoVwir ing board, a memory section for storing 
the processing data^or the arithmetic operations result and an 
20 arithmetic ope rat ir^r'sect ion, and then inputting the processing 
data to this manufacturing apparatus; 

th the camera, the position of the target 
jr printed wiring board, generat ing the data 
for driving the scanning heads and the X-Y table from the 
25 measured position and the input processing data in the 

arithmetic operating section and storing this drive data to the 
memory section; anc 

reading the drive data from the memory section and 
controlling the X-Y'table and the scanning heads in the control 



measuring, wi 
mark of the mul ti lay 
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section and radiating the laser>eam to the multilayer printed 
wiring board to el iminj^e^tlie interlayer resin layer to form 
the hole for the via^tfole, wherein 

the lasei>tream irdistributed by a beam splitter arranged 
between sa>erprocessing laser source and an optical path of the 
scanning head and is then supplied said two or more scanning 
he. 
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